
Table 1. 
Atom, Neutron and Proton Balances 

 

Nuclide 
Sum of 
Z*Yields 

Atomic 
Number 

Compound 
Nucleus 

Minus Av. 
Light 
Mass 

Minus Av. 
Heavy 
Mass 

Equals Ap-
parent 
Nubar 

Evaluated 
Nubar 

Error on 
Eval. 
Nubar 

U235t 92.05 92.00 236 -94.9072 -138.6923 2.40 2.42 * 0.12 * 
U235f 92.00 92.00 236 -95.0549 -138.4740 2.47 2.47 * 0.12 * 
U235h 92.00 92.00 236 -96.5733 -135.3098 4.12 4.38 * 0.22 * 
U238f 92.00 92.00 239 -97.3361 -138.7285 2.93 2.79 * 0.14 * 
U238h 92.00 92.00 239 -97.8840 -136.6967 4.42 4.42 * 0.22 * 
Pu239t 94.00 94.00 240 -98.9910 -138.1044 2.90 2.88 * 0.14 * 
Pu239f 94.00 94.00 240 -98.9995 -138.0987 2.90 2.94 * 0.15 * 
Pu241t 94.00 94.00 242 -100.2773 -138.7588 2.96 2.87 * 0.14 * 
U233t 92.01 92.00 234 -93.3624 -138.1835 2.45 2.50 * 0.12 * 
Th232f 90.00 90.00 233 -91.0555 -139.7144 2.23 2.42 * 0.12 * 
U233f 92.00 92.00 234 -93.6925 -137.7976 2.51 2.52 * 0.12 * 
U233h 91.99 92.00 234 -95.9442 -134.5816 3.47 4.27 * 0.21 * 
U236f 91.99 92.00 237 -95.7290 -138.5854 2.69 2.78 * 0.14 * 
Pu239h 93.99 94.00 240 -100.1713 -135.2287 4.60 4.90 * 0.25 * 
Pu240f 93.99 94.00 241 -99.6395 -138.3988 2.96 2.94 * 0.15 * 
Pu241f 94.00 94.00 242 -100.3500 -138.6715 2.98 2.95 * 0.15 * 
Pu242f 93.99 94.00 243 -100.8390 -138.8155 3.35 3.31 * 0.17 * 
Th232h 90.00 90.00 233 -93.8282 -136.2661 2.91 3.92 * 0.20 * 
Np237f 93.00 93.00 238 -97.1469 -138.1594 2.69 3.05 * 0.15 * 
Cf252s 97.97 98.00 252 -106.1231 -141.9496 3.93 3.82 ** 0.12 ** 
U234f 92.00 92.00 235 -93.9101 -138.3704 2.72 2.67 * 0.13 * 
U237f 91.99 92.00 238 -96.5407 -138.7426 2.72 (2.74) ------- 
Pu240h 93.98 94.00 241 -100.3305 -136.0709 4.60 (4.62) ------- 
U234h 92.00 92.00 235 -96.1547 -134.6481 4.20 (4.20) ------- 
U236h 92.00 92.00 237 -97.2126 -135.5432 4.24 (4.26) ------- 
Pu238f 94.00 94.00 239 -98.4958 -138.5021 2.00 2.90 * 0.15 * 
Am241f 95.00 95.00 242 -100.1916 -138.6766 3.13 2.91 * 0.15 * 
Am243f 95.00 95.00 244 -101.0691 -138.9113 4.02 3.83 * 0.19 * 
Np238f 93.00 93.00 239 -98.0812 -138.5612 2.36 (2.32) ------- 
Cm242f 96.00 96.00 243 -100.6843 -138.7155 3.60 (3.64) ------- 
Th227t 90.00 90.00 228 -88.8781 -137.7444 1.38 (1.42) ------- 
Th229t 90.06 90.00 230 -87.9144 -139.8130 2.27 (2.30) ------- 
Pa231f 91.01 91.00 232 -91.1277 -138.3961 2.48 (2.53) ------- 
Am241t 94.93 95.00 242 -100.5866 -138.4968 2.92 (2.79) ------- 
Am241h 94.98 95.00 242 -102.0261 -135.5191 4.45 (4.70) ------- 
A242Mt 95.03 95.00 243 -100.9831 -139.0693 2.95 (3.04) ------- 
Cm245t 95.98 96.00 246 -103.0413 -139.6600 3.30 (3.36) ------- 
Cf249t 97.92 98.00 250 -105.9351 -139.9612 4.10 (4.02) ------- 
Cf251t 98.05 98.00 252 -107.4799 -140.9040 3.62 (3.84) ------- 
Es254t 98.96 99.00 255 -110.8090 -140.2389 3.95 (3.92) ------- 
Cf250s 97.99 98.00 250 -105.1358 -141.5797 3.28 (3.30) ------- 
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Cm244s 95.99 96.00 244 -103.1063 -138.7409 2.15 2.60 ** 0.11 ** 
Cm248s 96.00 96.00 248 -104.4495 -140.0049 3.55 (3.69) ------- 
Es253s 99.01 99.00 253 -106.1086 -142.5211 4.37 (4.38) ------- 
Fm254s 100.00 100.00 254 -108.8178 -140.9429 4.24 4.05 ** 0.19 ** 
Fm255t 99.99 100.00 256 -114.5118 -138.4055 3.08 (2.83) ------- 
Fm256s 100.00 100.00 256 -110.8021 -140.8390 4.36 (4.36) ------- 
Np237h 92.99 93.00 238 -99.0015 -135.5333 3.47 (3.61) ------- 
U232t 92.05 92.00 233 -92.1640 -138.0498 2.79 (2.96) ------- 
U238s 91.99 92.00 238 -96.0861 -140.2738 1.64 1.97 ** 0.07 ** 
Cm243t 95.99 96.00 244 -101.5684 -139.4839 2.95 -------- ------- 
Cm246s 96.00 96.00 246 -103.8193 -139.1668 3.01 -------- ------- 
Cm243f 95.99 96.00 244 -100.9917 -139.3143 3.69 -------- ------- 
Cm244f 95.99 96.00 245 -101.4387 -139.8775 3.68 -------- ------- 
Cm246f 95.99 96.00 247 -102.8016 -140.5408 3.66 -------- ------- 
Cm248f 95.99 96.00 249 -104.1974 -141.0867 3.72 -------- ------- 
Pu242h 93.99 94.00 243 -101.5694 -137.2259 4.20 -------- ------- 
Np237t 93.00 93.00 238 -97.4744 -138.5703 1.96 -------- ------- 
Pu240t 94.00 94.00 241 -99.6713 -138.4571 2.87 -------- ------- 
Pu242t 94.00 94.00 242 -100.8876 -139.0490 2.06 -------- ------- 
* Reference ENDF/B-V;   ** Reference (64HYD1);   For more nubar data see (77HOW1). 
t – thermal, f – fission spectrum, h – 14 MeV, s – spontaneous fission 
 
Yields are also checked to see if they sum to 100% per fission under each peak. Fifty-one do 
sum to 100.00%. U235t, U235f Es253s, Fm256s are off by 0.01%, Pu240h, Cf249t, and Np237h 
by 0.04%, U232t by 0.02% and cf251t by 0.05%. For ENDF/B-VI, even these small deviations do 
not apply because of the final normalization. 
 


